Particle-mediated gene transfer of PDGF isoforms promotes wound repair.
Several techniques for cutaneous gene transfer have been investigated for either in vitro or in vivo applications. In the present study, we investigated whether the direct delivery of platelet-derived growth factor cDNA into skin results in improvement in tissue repair. Cutaneous transfections were carried out in rats using a particle-bombardment device (Accell). As revealed by reverse transcriptase-polymerase chain reaction, transgene expression in vivo was transient, with low level expression by day 5. When compared with wounds transfected with a control cytomegalovirus-luciferase plasmid, wounds transfected with platelet-derived growth factor A or B in the MFG vector showed a significant increase in wound tensile strength 7 and 14 d after transfection. At both time points platelet-derived growth factor A transfected wounds exhibited the highest increase in tensile strength over controls, resulting in a 3.5-fold increase at day 7 and a 1.5-fold increase at day 14. The degree of stimulation was not remarkably different between wounds transfected with platelet-derived growth factor B, which is predominantly cell associated, or a truncation mutant, platelet-derived growth factor B211, which is predominantly secreted. These findings demonstrate that in vivo gene transfer by particle bombardment can be used to improve the tissue repair response. This approach provides a robust tool to assess the biologic activity of various proteins and will aid in the development of therapeutic cutaneous gene delivery.